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Comparison of the Effects of Remimazolam Versus Midazolam for General Anesthesia
Induction on Pain Mediators and Neurological Injury Indicators in Patients

Undergoing Video — Assisted Thoracoscopic Lobectomy
YAO Xiaohua',CHEN Yin',ZHANG Jipei' ,SONG Yanqing',CHEN Hao®
(1. Santai Hospital Affiliated to North Sichuan Medical College ,Mianyang,Sichuan 621100,China; 2. Public Health Clinical Center,Chengdu,
Sichuan 610000, China)

Abstract: Objective To investigate the application effects of remimazolam versus midazolam for general anesthesia induction in
video — assisted thoracoscopic (VATS) lobectomy, and their effects on patients’ pain mediators and neurological injury indicators.
Methods A total of 162 patients scheduled for VATS lobectomy in the Santai Hospital Affiliated to North Sichuan Medical
College from January 2023 to December 2024 were selected and divided into the remimazolam group and the midazolam group by
the random number table method, with 81 cases in each group. Patients in the remimazolam group and the midazolam group
received remimazolam and midazolam for general anesthesia induction, respectively. Results The dosage of sufentanil in the
remimazolam group was significantly lower than that in the midazolam group (P < 0.05). The postoperative recovery time in the
remimazolam group was significantly shorter than that in the midazolam group (P < 0.05),and the fluctuations in heart rate (HR)
and mean arterial pressure (MAP) at intubation, 20 min after the start of surgery, and extubation were significantly lower than
those in the midazolam group (P < 0.05). Compared with those in the midazolam group,the visual analogue scale (VAS) scores
at 4,8,and 24 h after surgery in the remimazolam group were significantly lower in the remimazolam group (P < 0.05),the serum
levels of substance P,B - endorphin, prostaglandin E,, neuron - specific enolase, central nervous system - specific protein, and
tumor necrosis factor — « at 24 h after surgery in the remimazolam group were significantly lower (P < 0.05),while the Mini —
Mental State Examination (MMSE) scores at 12 and 48 h after surgery in the remimazolam group were significantly higher (P < 0.05).
The incidences of bradycardia and respiratory depression in the remimazolam group were significantly lower than those in the
midazolam group (P < 0.05). Conclusion Remimazolam for general anesthesia induction in patients undergoing VATS lobectomy
can maintain intraoperative hemodynamic stability, reduce the levels of pain mediators and inflammatory factors, protect neural and
cognitive function,and has good safety.
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Tab.1 Comparison of the patients’ general data between the two groups (n = 81)

s 7%& A fm% AR (H]) ASARR(H)) RBEMA(B) HEERM) B3R
X+s5,%) (F/%,#) (Xzs,kg) FHhE #HEkHm CHD I8 T8 AW #H40 BE  85E Let #Frf
HIek A 70.89+6.55  46/35 58.02+6.71 35 17 4 33 48 37 4 75 6 5l 30
RiAv 4 69.49+6.51 43/38  57.14+6.21 31 15 6 30 sl 41 40 78 3048 33
1] 1.362 0. 224 0. 876 0.409 0.156 0.426 0. 234 0.396 4.059 0.234
PlA 0.175 0. 636 0. 383 0.522 0.693 0.514 0. 629 0.529 0.303 0.629

72 :CHD A K 3 Bk 35 AR B ALME O IER , ASA 2 % B iRk BF E )T 2

Note:CHD refers to the coronary heart disease,and ASA refers to the American Sociery of Anesthesiologists.
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D) F AR IBEFAE b7 10 5 96 A BT 4 58 % (9 F- AR mf Tab-3 Comparison of postoperative VAS scores between the two
N . T N 7 =t \ > X+ ‘pointon = 81
() JPR P B[], 9% P S () K % 5% K e i, DL ROR Tl 4 gr::i( : pom};’; h ) A%B24h
(To) HAAERS (T,) T AR 20 min i (T,) B SRR (T,) 19 = ¥ T a

3 By v A4 1.86+0.53  2.11+0.68  2.85+0.59

R A v 2 2.09+0.62  2.49+0.59  3.14+0.57

izt 2.423 3.729 3.232

P 0.016 0. 000 0. 001
®4 FABEEBNRKFELR(X £5,n=81)

Tab.4 Comparison of pain mediator levels between the two

DF(HR) CE ST (MAP) L 2) R FLEE LR JH VAS
TS ARG 4.8.,24 h (VSRR T4 E 0 ~ 1047, 3T
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15 mln,B;zlejﬁE,%FH%E%%E%I}HiK%\(ELISA>/£${TJ groups (X = s,n = 81)
MY B[P B — WHERK (B - EP) (ISR K E, o P (pe ) 8- EPlng nl) POE, pe/nl)
(PGE,) |, #2261 & 48 b5 [ #h 28 o0 ¢ 55 M M 1t £ it : K KB kG REM K REUN

(NSE)  HAX #2805 S 25 1 (S100B) 1, 287 s 7 48 b BIAAA §6.65+10.54 13541673 56.83+8.16 $0.566.55 132.98+24.08 203.39+28.54
[ 988 R AL+ — a(TNF — o) 17K o 4) A FN T g s i EARAL 86,03:9.95 1879:2L95 57374750 $6.89+6.05 138694249 2393543445

R R 58 RS A 2R (MMSE) I AR 038 7,650 045 6l 1478 .08
HI ARG 12 h ZORJE 48 h NI fE , PF4E R 0 ~ 3047, Pl 0.700 0,000 0657 0.00 0.141 0.000
WA AR R A NI D R R ™ 8 . 5 ) 22 4Pk o D SR 2 5 AR, P < 0.05. A 5FA6F .
BHEARPRIME SO O 3hid 22 (HR < 500K /1 4%) Note: Compared with those before the surgery, ‘P < 0.05 (for
FPUAN (PSR < 100 / s A <o0% "0 L -
LS 10 8 L )R B R A *5 WAREWHE m—z—iaffrj)ﬁéﬁ%yk%tﬁ(xis.
1.4 éj_[\'ﬁ-iﬂfﬂ - Tab.5 Comparison of neurological injury indicators and inflam-

;i%}iﬁ SPSS 26. OZJKL‘ﬁ»%?kﬁ:éJ\*ﬁoﬁ“%ﬁ*’I'UX s matory factor levels between the two groups (X = s,n = 81)
TN AT ORI AR B LR (%) 3678 A7 PR NSE(ng/ nl) 1008 /1) TNF - o(pe/nl)
P<0.05 hWZEFAGIE XL M Ri REMD R AEML AW REMM
2 #R BIAAE 1808 3.54£0.41 0.20£0.06 0.30£0.06 6.48£0.92 9.32+L15

ZER K2 2R, REAAE 276£041 4776046 0.19£0.05 043007 6.54:0.8) [L58+144
3 itig i 0.32 18.101 0.511 11,809 0.418 10,994

bifi % S S AR R 1 & il i T R 8 RS T Pl 0.748 0.000 0610 0.00  0.67 0.000

x2 WABEFAREREIREE (X +5,n=81) *6 WWHBEEMMSEESEE(X +5,4,n=81)
Tab.2 Comparison of surgical anesthesia indicators between the Tab. 6 Comparison of MMSE scores between the two groups
two groups (X = s,n = 81) (X + s,point,n = 81)
as FAHEGD) AREEE) AFKRAZ(pg) HFERE (min) 28 7 AT RJE12h KJE 48 h

B As 2.38+0.28 3.01£0.33  36.42+4.64  13.36+2.63 ek 29.04+0.83  27.25+1.46°  28.09 +0.87
R A 2455032 3.07:0.29  41.99:4.13  14.87+2.87 wkikvk 421 28.89+0.82 25.74+1.13°  26.96+1.32"
ik 1.573 1.207 8. 142 0.759 i1 1.143 7.290 6. 281
Pl 0.118 0.229 0.000 0.449 PAE 0. 255 0. 000 0. 000

®7 WABEESHAHRSMAPLK (X £5,n=81)
Tab.7 Comparison of HR and MAP at each time point between the two groups (X = s,n = 81)

HR(OK /%) MAP(mmHg)

T, T, T, T, T, T, T, T,
Lkt 78.37+5.73 76.02+5.56 76.46+5.36° 76.84+5. 11" 94.63£7.27 87.11+7.69° 88.79 +7.02" 90.43 +8.25"
wkikwk A28 78.53+5.33 70.51+5.51" 73.88+5.83" 74.25+5.74° 93.78 +7.43 82.79+6.59° 83.56+7.34" 87.68+7.35
i 0. 185 6.350 2.883 3.038 0.737 3.837 4. 544 2.242
P& 0. 854 0. 000 0. 004 0. 003 0. 462 0. 000 0. 000 0. 026

7E 5 RLT, R LE,"P < 0.05,1 mmHg = 0.133 kPa.

Note : Compared with those at Ty,*P < 0.05.1 mmHg = 0. 133 kPa.
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Tab.8 Comparison of the incidence of adverse reactions between

the two groups [case (%),n = 81]
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PA& 0. 096 0. 468 0.016 0. 009
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